Summary. We investigated empirical data for the vapor pressure (154 T 196 K) and the heat capacity (12.52 T 189.78 K) of solid carbon dioxide. A computer algebra system (CAS) was used for all calculations. From the numerical point of view, we have adopted a cubic piecewise polynomial representation for the heat capacity and reached an excellent agreement between the available empirical data and the calculated ones. Furthermore, we have obtained values for the vapor pressure and heat of sublimation at temperatures below 195 right down to 0 K. The theoretical key prerequisites are: 1) Determination of the heat of sublimation of 26250 J Á mol À1 at vanishing temperature and 2) Elaboration of a 'linearized' vapor pressure equation that includes all the relevant properties of the gaseous and solid phases. It is shown that: 1) The empirical vapor pressure equation derived by Giauque & Egan remains valid below the assumed lower limit of 154 K (a similar argument holds for Antoine's equation), 2) The heat of sublimation reaches its maximum value of 27211 J Á mol À1 at 58.829 K and 3) The vapor behaves as a (polyatomic) ideal gas even for temperatures below 150 K.
Introduction
Because of the intensive use of carbon dioxide in industry and research [1] , it has become necessary to determine its thermodynamic, physical, and chemical properties over an extended range of temperatures. Significant effort has been deployed to build up a database through observations and theoretical calculations [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . From the former point of view, we mention the accurate measurements due to Giauque and Egan [3] and from the latter point of view, the derivation based on the classical version of the theory of lattice dynamics, which predicts the heat capacities of carbon dioxide in the range of temperatures between 15 and 50 K [5] , in very good agreement with those obtained through observations [3] .
However, such a good agreement is still out of reach for some other properties of carbon dioxide due to difficulties from both experimental and theoretical points of view. For instance, the empirical determination of the latent heat of sublimation at low temperatures remains a major obstacle because of the difficulty in eliminating the superheating of the gas [3] . Similarly, by way of example, the Lagrangian classical treatment of the two-dimensional rigid rotor is intractable and the theoretical determination of the heat capacity, mentioned above, had been made possible only at sufficiently low temperatures (T <50 K) when the harmonic approximation is valid [6] . With that said, much work has to be done in order to determine further properties of carbon dioxide particularly at low temperatures, such properties are still missing in the best compendia.
We will exploit the data available in Ref.
[3], which we refer to as G&E, and show that it is possible to evaluate the heat of sublimation L (Á sub H) and vapor pressure p at temperatures 5 T 195 K. A key prerequisite is the determination of the heat of sublimation at [4] show that Stull did not extract data from G&E, which are even more accurate and include data concerning the heat capacity of solid carbon dioxide and other data that could be used to obtain L at different temperatures. By contrast, G&E have evaluated L at 194.67 K using partly their measured data and available data for L at lower temperatures [2] . They evaluated the integral of the heat capacity of the solid (change in the enthalpy) graphically from a smooth curve through their measured data and obtained a value for L that is merely 10 cal Á mol À1 higher than their measured value L meas ð194:67Þ ¼ 6030 AE 5 cal Á mol À1 (25230 AE 21 J Á mol À1 ). They also evaluated the entropies of the gas and solid at 194.67 K and reached an excellent agreement between experimental data and statistics (the experimental and spectroscopic values of the entropy of the gas s g they obtained were 47.59 and 47.55 cal Á K À1 Á mol À1 , respectively, constituting a proof of the third law [14] ). However, this cumbersome procedure had prevented them from carrying out a systematic evaluation of the latent heat and entropy at temperatures covering the range of their measured data. Furthermore, this procedure (the graphical evaluation) adds a human error, which is an unknown factor.
In this paper we will carry out a systematic evaluation of the afore-mentioned physical quantities on a more extended range of temperatures than that of G&E using 1) a computer algebra system (CAS), which eliminates the human error and allows an excellent adjustment of the parameters in order to achieve a better accuracy, as well as 2) an established formula for the vapor pressure. It will be shown below that our reevaluated value of Lð194:67Þ is 6030.4 cal Á mol À1 (25231 J Á mol À1 ). The data for the relevant quantities will be tabulated at temperatures incremented by 5 K and plotted. Moreover, the generating codes will be provided, which allow the evaluation of any quantity at any given temperature within minutes of time. In this work, we will be relying on measured data by different workers and on some empirical formulas derived by graphical interpolation. Since some of these data are provided without accuracy and some other lack accuracy due to personal error, it will be difficult to assign accuracy to our results, as is the case in most compendia. Some values of p (in Torr) will be given with one significant digit while other values will be given with 2 or 3 significant digits. The values of L (of the order of 26000 J Á mol À1 ) will be given with five digits without decimals, assuming an error not higher than 0.35%. The
